Gelatin is a valuable protein source and a commercial hydrocolloid which is particularly applied for food, pharmaceutical, and photographic industries. Commercial gelatin is basically from pig and cow, which because of religious reasons and risk of transmission of Bovine spongiform encephalopathy (BSE) respectively, not acceptable to use. Therefore gelatin extraction from fish, and especially it , s waste has considerable importance. In the present study, after the extraction of gelatin from economic fish skin of carp (Cyprinus carpio), various formulations of this gelatin with cow , s gelatin have been used in ratios of 0, 25, 50, 75 and 100% to pastill production. ). Then, the physicochemical experiments include of ash, protein, moisture, iron, phosphorus, zinc and lithium content, and color measurement were done on one day after of pastill production. The results showed that the treatment based on 75% fish gelatin had the highest moisture, protein, phosphorus, iron, ash and zinc content (p<0.05) while the highest level of potassium and lithium content was related to treatment based on 100% industrial gelatin (Cow , s) (p<0.05). Industrial treatment showed the highest L * value (lightness) and the lowest index a * (green-red) and b * (blue-yellow) value (p<0.05). It can be concluded that useless waste of fish as halal gelatin can be a good substitute instead of other gelatin for children's favorite junk foods, which has higher levels of zinc and protein content with economical benefits.
Introduction
Gelatin is a transparent and tasteless protein source and has a rheological property of thermo-reversible transformation between sol and gel which has been widely applied in food products, pharmaceutical, and photographic industries (Cho, Kwak, Park, Gu, Ji & Jang, 2004) . It , s applications in food products are very broad including improving elasticity, consistency and stability of product. Gelatin is also applied as a thickening agent, certainly in dairy products (Giménez, B., Gómez-Guillén & Montero 2005) .
Gelatin is used in food formulation as foam and texture stabilizer and improve the water holding capacity and fat reduction (Nishimoto, Sakamoto, Mizuta & Yoshinaka 2005 , Karim & Bhat 2009 ). Gelatin protein is obtained from collagen hydrolysis of animal skin or bone such as beef bone, hide, pig skin and more recently, pig bone and produced through thermal denaturation or collagen partial degradation of animal skin and bone (Hao, Li, Yang, Cen, Shi, Bo & He 2009 ). The gel strength, viscosity, setting behaviour and melting point of gelatin depend on their molecular weight distribution and the amino acid composition, the imino acids proline and hydroxyproline are important in the renaturation of gelatin subunits during gelling (Mariod & Adam 2013) . Muslims refuse to consume all pig related products because of religious concerns and also they prohibite to consume of all cow-related products because of risk potential of transmission of bovine spongiform encephalopathy disease (BSE) that has long incubation period and the disease affects the nervous system of human. The fish processing industries generated a large amounts of waste which can be used in gelatin production due to low prices of them (Giménez et al., 2005) .
Some information was reported on gelatin processing through extraction and gelatin characteristic of skin and bone from cod (Gudmundsson & Hafsteinsson 1997) 
Materials and Methods

Fish samples
The fish samples were obtained from Karaj fish market and transferred to Science and Fish meat was removed using a knife. After washing, the skin was cleaned with cold water, then frozen again at -20 °C and stored for further use. Then the frozen skin was cut into small pieces (about 2-3 centimeters square) while still frozen and were kept in a refrigerator (4 °C ).
Fish gelatin
All gelatin manufacturing processes consist of three main stages: pretreatment of the raw material, extraction of the gelatin, and purification and drying. Depending on the method in which the collagens are pretreated, two different types of gelatin can be produced.
Type A gelatin (isoelectric point at pH = 6-9) is produced from acid-treated collagen, and type B gelatin (isoelectric point at approximately pH = 5) is produced from alkali-treated collagen. Acidic treatment is most suitable for the less covalently crosslinked collagens found in pig or fish skins, while alkaline treatment is suitable for the more complex collagens found in bovine hides (Stainsby 1987) . It should be noted that 1% guar gum as stabilizer was used.
Sample preparations
The gelatin extraction procedure followed was essentially as described by Grossman and Bergman (1992) with a little modifications. The 
Pastill preparsion by gelatin
To produce 100 grams of pastill, at first, gelatin was dissolved in distilled water (twice the gelatin weight) using a magnetic mixer at 60°C and to remove the air bubbles and clarification, remove the air bubbles completely. Then, to reach pH = 3, citric acid (1.5 g) was added and mix slowly to prevent the entering the air bubbles (Demars et al. 2001) . After mixing, a gelatin-sugar solution was poured into the mould and after being exposed to the oven (37 °C /24 h), it was exposed to ambient temperature for 24 h and then removed from the mould. The
properties of the treatments are presented in Table 1 . 
Physicochemical tests
Moisture measurement
To determine the moisture content of the pastill, 10 g of each of the sample were placed in a glass plate, and then, transfered to the oven under a vacuum at 70°C and a pressure of 2.5 inches of mercury to reach a constant weight. After removing from the oven and weighting, moisture content based on wet weight was calculated from the equation 1, where W m and W o are sample weight, respectively, before and after the incubation (Tsami 1990) .
Protein measurement
In order to determine the protein content, the Kjeldahl method was used and three stages including digestion, distillation and titration were used. For this purpose, nitrogen content in the treatments was determined and then the protein content was obtained (ISIRI, NO.695).
Potassium, iron and phosphorus measurement
The measurements of potassium, iron and phosphorus were carried out by atomic light spectroscopy according to National Iranian Standard No. 9266. Then, the elements content was measured in the prepared solutions (ISIRI, NO.9266).
Ash measurement
A certain amount of sample was burnt in an electric furnace according to National Iranian Standard No. 2685 and the ash content was calculated (ISIRI, NO.2685).
Color measurements
The color of the pastill samples was measured 
Statistical analysis
Analysis of variance (ANOVA) was performed and means comparison was done using Duncan's multiple range tests for amino acid comparison between scales and gelatin data.
Analysis was performed using SPSS ver. 24.0
for Windows (SPSS Inc., Chicago, IL, USA). 
Results
Moisture content
Protein content
According to Table 3 , the highest protein content was found in the formulation containing 75% fish gelatin, which had a significant difference with other treatments (p<0.05). The lowest protein content related to the treatment containing the equal level of two which showed a significant difference between the protein content of this treatment and other treatments (p<0.05). No significant difference was observed between treatments containing 100% fish gelatin, 100% and 75% industrial gelatin (p>0.05) (Table 3) . Figure 1 shows the standard calibration curve of potassium which based on, the R-square (R 2 ) was 0.9067 (Fig 1) . According to Table 4 , treatment based on 100% industerial gelatin had the highest potassium content, which was not significantly different from treatment with equal levels of both types of gelatin (p>0.05), but it , s difference with other treatments was quite significant (p<0.05). In general, a high proportion of industrial gelatin showed a higher potassium content (Table 4 ). Figure 3 shows the standard calibration curve of iron which based on, the R-square (R 2 ) was 0.9795 (Fig 3) . Table 6 , higher levels of fish gelatin had more ferrous content. By increasing the proportion of industrial gelatin from 25 to 100 %, the trend of iron changes was declining.
Potassium content
Phosphorus content
Iron content
Therefore, the lowest iron content belonged to 100% industrial gelatin, which had a significant difference with other treatments (p<0.05), However, there was a significant difference between all treatments (p<0.05) (Table 6 ). 
Ash content
According to table 7, treatment based on 75% fish gelatin had the highest ash content and it , s difference with other treatments was quite significant (p<0.05). The lowest ash amount : 10.29252/ijaah.4.2.40 ] belonged to the treatment containing 100% industrial gelatin, which had a significant difference with other treatments (p<0.05). In general, the ash content was higher in treatments containing higher levels of fish gelatin (Table 7) . 
Color parameters (L * a * b * )
According to Fig. 4 , the highest brightness (L * ) value was related to the treatment containing 100% industrial gelatin )59.94 ± 0.52), which had a significant difference with other treatments (p<0.05). absence of amino acids in mammals gelatin (Haug, Draget, & Smidsrod 2004) . In this study, the lowest protein content belonged to the equal level of two kind of gelatin, which showed a significant difference between the protein content of this treatment and other treatments (p<0.05).
Treatment based on 75% fish gelatin had the highest ash content and it , s difference with other treatments was significant (p<0.05). In general, the ash content was higher in treatments containing higher levels of fish gelatin ( 
Conclusion
The use of fish gelatin such as Cyprinus carpio can play a critical role in and reducing waste and improving food quality. The results of this study showed that the treatment based on 75% fish gelatin had the highest protein, ash, phosphorus and iron content, hile the highest content of moisture and potassium were related to treatment based on 100% industrial gelatin.
Therefore, fish gelatin had a more significant effect on protein and essential elements, especially phosphorus and iron, compared to the industrial type.
In terms of color parameters, the treatment containing 100% industrial gelatin showed the highest L * value and the lowest a * and b * value.
In other words, pastills produced with 100% industrial gelatin had a bright color in comparsion with those made from fish gelatin, which is considered as a defect in sensory evaluation of pastill. 
